(1) o < T?~€ F(r? 1 ,x) < TJ" € F(r? 25 x) , o < r? x < i? 2 < OD for all xetl , then the integral equation ( 
2) y(x) = J K(x,t)y(t)F(y 2 (t),t)dt ,
a© has a non-trivial,solution which is continuous on £2 . The proof uses variational methods. In this note we shall prove, using arguments similar to those of [5] 9 that if Q, is a bounded region in R n (n-dimensional Euclidean space), if K is a symmetric function on fl x fl such that for some pair of conjugate indices p, q, 1 < q < 2 < p < CD ,
[Au] (x) = J K(x,t)u(t)dt , defines a completely continuous operator A from L^(fl) to iP(ty , which is positive definite in the sense that K(x,t)u(x)u(t)dxdt > 0, U€L q (0\"{0],
and if in addition to (1) 9 F satisfies the appropriate polynomial growth inequality so that the mapping s y(x) >y(x)F(y 2 (x) ,x)
is continuous from L^(fl) to L^(fiS) , then (2) has a non-trivial solution yelj (flD .
In the concluding section we apply the result described above to the boundary value problem Au + uF(u ,x) = 0 in £2 u | ^^ = 0 , where A is the Laplace operator and Q is a bounded region in R for which the Diriclet problem is solvable.
Related to the problem (2) and the boundary value problem above are the eigenvalue problems, (4) y(x) = A J K(x,t)y(t)F(y 2 (t),t)dt , and (5) &u + AuF(u 2 ,x) = 0 in a u | ^ = 0
The first of these problems is treated in [3] and in [7] ; problems of the form (5) are treated in [4] and in [6] . Also Berger, [1] , has investigated a problem similar to (5) The next theorem gives conditions under which an L^-solution of (2) or of (12) will be essentially bounded.
Theorem 3. Suppose that the symmetric kernel K satisfies (13) for some p > 2 , and let F be <a non-negative Caratheodory function on RXft satisfying (8) with y < (p-2)/2 > and VeL
Then every L p solution of (2) is^ essentially bounded. If we assume the same hypothesis, and in addition assume that PeL then every IJ solution of (12) i_s^ essentially bounded.
3. Formulation of the variational problem. We shall show that the existence of a non-trivial solution of (2) is implied by the existence of a solution to the variational problem formulated below.
We define a function G with the same domain as that of F
The variational problem is formulated in terms of functionals J(u,v), N(y), H(y) which are defined, for u, v, yeL P , as follows, Proof. In view of (8), (9), the mapping f defined by
is a continuous mapping from L p to L g ; see [7] , 
where a > o is^ chosen so that 
and (24) H(v) < H(y) .
Equality holds in, (24) if and only if y i^ a^ solution of (2) f
Results analogous to the assertions of (*) and (**) are proved in [5] ; the proofs are essentially the same for the case considered here.
The variational problem which we consider is that of minimiz- 
Proof, Because of hypothesis (H), (17) and (20) we have
where M is the norm of the operator A . By Holder's inequality
where^ as before, r = g/(2-q) . Combining (28) and (29) We can then conclude, using (1) , that a subsequence of {y (x)), which can be assumed to be the full sequence, converges almost everywhere to zero. Since Cl has finite measure we can assume that y = (p-2)/2 , and then a 
X
Thus our supposition has led to a contradiction of (30) and (26) is proved.
For an arbitrary yeL in Qi X Q 9 and that AJL be non-negative definite.
Proof of Theorem 2.
The only place in the proof of Theorem 1 where the argument can break down when F is replaced by F, = P + F is in the demonstration (for which the reader was referred to [5] ) that the normalization (19) is possible for any admissible function y . However if F is replaced by F, in (15) and (17) then the normalization (19) is still possible provided the least eigenvalue of (11) exceeds 1. The proof is the same as in [5] . All of the rest of the arguments above remain valid as they stand when F is replaced by F, . It should be noted that H(y) remains unchanged when F is replaced by F, .
6. Boundedness. Proof of Theorem 3. The following lemmas constitute the proof cf Theorem 3.
Lemma 3. Suppose that (13) holds for some p > 2 , and that F satisfies (8) where It follows from Lemma 4 that any L P solution of (2) will belong to L°° if s> (2y+1)a/(2y(a-1)), we shall prove the following stronger result which, however, is not needed for the proof of Theorem 3. can also be asserted to be positive in £i .
2. In [6] it is shown that if 0= (xeR n ||x| < 1}, n > 2 , and if F(r?,x) = r\ y where y >_ 2/(n-2) then (46) does not have a solution which is positive 2 and of class C in Q and continuous in Cl.
